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Abstract.	
There are different types of anaesthetic management of patients 
undergoing transduodenal endoscopic surgery. However, there is no clear and 
universally accepted algorithm to choose the method of anaesthesia.  
The objective of the research was to compare dynamics of surgical stress 
by cortisol levels in the blood of patients who underwent transduodenal 
endoscopic surgery using various types of anaesthetic tactics. 
Material and methods. Prospective evaluation of anaesthetic technique 
for transduodenal endoscopic surgery in three groups of patients with obstructive 
jaundice was made. Group I included 25 patients who received superficial 
sedation with the preservation of spontaneous breathing (propofol + phentanyl). 
Tracheal intubation and artificial lung ventilation (propofol + phentanyl + 
Tracrium) under general anaesthesia were performed in 25 patients of Group II 
in order to carry out endoscopic retrograde cholangiopancreatography. Group III 
included 50 patients who received deep sedation with propofol and phentanyl and 
were ventilated with the synchronized intermittent mandatory ventilation (SIMV) 
mode using the gastro-laryngeal tube when undergoing endoscopic retrograde 
cholangiopancreatography. To assess stress response to surgery when using three 
different anaesthetic strategies dynamics of changes in cortisol levels in the blood 
was studied.  
Results. In patients of all groups a significant increase in the initial levels 
of cortisol was detected due to psychological and emotional arousal prior to 
surgery. During the main stage of endoscopic surgery the level of cortisol 
decreased compared to the initial values in patients of all groups. In patients of 
Group III and Group II cortisol levels were the lowest due to the elimination of 
psychological and emotional stress and protective effects of general anaesthesia.  
A high level of cortisol in patients of Group I was explained as a consequence of 
the negative impact of several unfavorable factors being typical for this type of 
anaesthesia: subclinical hypoxemia, hypercapnia, arterial hypertension, etc. 
Conclusions.  Intravenous anaesthesia with the use of the SIMV mode and 
the gastro-laryngeal tube provides the minimum level of surgical stress. Among 
all types of anaesthetic tactics being used by us this type is the safest for a patient 
and the most convenient to an endoscopist. 
 Copyright	©	Author(s),	2016	
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Problem	statement	and	analysis	of	the	recent	research	
 In many clinics it is common practice to carry out endoscopic biliary surgery under general 
anaesthesia preserving spontaneous breathing [1, 2]. It can be attributed to the low cost of this 
method, endoscopist’s habits, and organizational characteristics of the department. However, in 
modern hospitals endoscopic surgeries are increasingly performed under general anaesthesia with 
tracheal intubation and artificial lung ventilation [3, 4]. Over the past decades, the need to improve 
the patient’s comfort and safety has become a key motive for wider application of combined general 
anaesthesia with artificial lung ventilation. The performance of complex transduodenal endoscopic 
surgeries (TES) usually takes more time and is accompanied by a higher level of surgical stress [5]. 
However, the advantages and disadvantages of every type of anaesthesia are insufficiently described 
in the literature [5]. The anaesthesiologist often chooses the method of anaesthesia empirically based 
on his own experience and convenience for his work. Deep sedation with propofol in endoscopic 
retrograde cholangiopancreatography (ERCP) requires much more experience from the 
anaesthesiologist. To manage the depth of sedation as well as to stay in the narrow space between 
the patient’s excessive psychomotor activity and depression of breathing requires a high degree of 
attention and psychological tension compared to tracheal intubation. If respiratory failure occurs 
when performing sedation endoscopy should be terminated immediately and emergency tracheal 
intubation should be used. At the same time, the disadvantage of endotracheal intubation includes 
some discomfort for the endoscopist due to the presence of the endotracheal tube with an inflatable 
cuff in the respiratory tract. Endotracheal anaesthesia requires a more prolonged period of 
postanaesthetic recovery. 
The objective of the research was to compare dynamics of surgical stress by cortisol levels in 
the blood of patients who underwent transduodenal endoscopic surgery using various types of 
anaesthetic tactics. 
 
Materials	and	methods	
Prospective evaluation of anesthetic technique for transduodenal endoscopic surgery in three 
groups of patients with obstructive jaundice of different genesis was made. 
The three comparison groups were similar in terms of sex, age, concomitant diseases as well 
as the technical difficulty of ERCP. Group I included 25 patients who received superficial sedation 
with the preservation of spontaneous breathing (propofol + phentanyl). Tracheal intubation and 
artificial lung ventilation (propofol + phentanyl + Tracrium) under general anaesthesia were 
performed in 25 patients of Group II in order to carry out endoscopic retrograde 
cholangiopancreatography. Group III included 50 patients who received deep sedation with propofol 
and phentanyl and were ventilated with the synchronized intermittent mandatory ventilation (SIMV) 
mode using the gastro-laryngeal tube when undergoing endoscopic retrograde 
cholangiopancreatography. 
To assess stress response to surgery when using three different anaesthetic strategies 
dynamics of changes in cortisol levels was studied during different stages of surgery: the initial stage 
(after the insertion of the endoscope), the main stage (papillosphincterotomy), the final stage (after 
removal of the sheath). To determine the level of cortisol in the blood the DRG Cortisol CLIA Kit (USA) 
and chemistry analyzer “Stat Fax” (USA) were used. The kit is a solid phase enzyme-linked 
immunosorbent assay based on the principle of competitive binding. The microtiter wells are coated 
with a monoclonal antibody directed towards an antigenic site on the cortisol molecule. Endogenous 
cortisol of a patient’s sample is incubated with an enzyme conjugate. After incubation the unbound 
conjugate is washed off. The amount of bound peroxidase conjugate is inversely proportional to the 
concentration of cortisol in the sample. After addition of the substrate solution, the intensity of 
emitted light is inversely proportional to the concentration of cortisol in the patient’s sample. The 
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concentration of cortisol in a different sample was obtained from the standard curve. Cortisol levels 
are dependent on the time of day being 50-230 ng/ml between 8-10 a.m. and 30-150 ng/ml in the 
afternoon. To establish reference ranges we examined 30 healthy voluntary blood donors of 
corresponding age and sex; blood samples from donors were collected at the same time as those from 
patients. 
The obtained data were statistically processed using statistical software program 
STATGRAPHICS Plus Version 5.1. To compare the data between groups during the final stage the 
Kruskal-Wallis test was used. Dynamics of cortisol levels during the stage of surgical intervention 
was assessed using the sign test. To compare the medians of two different groups during each stage 
the Mann-Whitney U test was used. 
 
Results	
At the beginning of this fragment of our study we compared medians of cortisol 
concentrations for patients of three groups during the initial stage before general anaethesia. A test 
statistic was found to be 0.49; P=0.78. Since P>0.05, there was no statistically significant difference 
between medians within the 95% confidence interval. Thus, the initial levels of cortisol in the blood 
of patients did not differ between groups. However, when comparing medians of the initial results in 
four groups (three comparison groups and the control group) using the Kruskal-Wallis test the test 
statistic was found to be 55.92 and P-4.36E-12, i.e. P<0.05; hence the data were statistically different. 
Graphic presentation of data distribution between patients of four groups demonstrates significantly 
lower values of medians in voluntary blood donors of the control group compared to other three 
groups (Fig.1). Thus, cortisol level in the blood of healthy blood donors was lower than that in patients 
with obstructive jaundice requiring transduodenal endoscopic surgery. 
 
Fig. 1. Dynamics of changes in median of cortisol levels in the control and other study groups during 
different stages of surgery 
  
When comparing the initial values and the main stage of surgery in patients of Group I receiving 
general anaesthesia with the preservation of spontaneous breathing the test statistic was found to 
be 2.77; P=0.0056 (as P<0.05 the null hypothesis for alpha=0.05 is rejected; it means that there is a 
difference between paired data within the 95% confidence interval). Thus, during the main stage of 
surgery cortisol level was significantly lower compared to the previous stage (the initial values). 
When comparing cortisol levels during the main and final stages of surgery (after removal of the 
sheath) the test statistic was wound to be 3.62; P=0.00029.  Consequently, there was a statistically 
Galician	Medical	Journal,	Vol.	23,	No.	2(2016)	
	
	
journal	homepage:	http://ojs.ifnmu.edu.ua/index.php/gmj/ 
47	
significant difference between these stages, i.e. reduced cortisol levels during the final stage of 
surgery and postanaesthetic recovery. 
 When comparing the initial values and the main stage of surgery in patients of Group II 
receiving phlebonarcosis with tracheal intubation and artificial lung ventilation the test statistic was 
found to be 4.48; Р=0.00000756. Consequently, there was a statistically significant difference between 
paired data within the 95% confidence interval, namely during the main stage of surgery the level of 
stress hormone – cortisol – was lower than that during the initial stage. When assessing dynamics of 
changes in cortisol concentrations during the main and final stages of surgery the test statistic was 
found to be 3.2; Р=0.0014 i.e. there was a statistically significant difference between paired data 
indicating the increase in cortisol levels that can indirectly point to insufficient anaesthetic 
protection of patient during this stage of surgery. 
 When comparing the initial values and the main stage of surgery in patients of Group III 
receiving general anaesthesia on the background of respiratory support and being ventilated with the 
SIMV mode using the gastro-laryngeal tube the test statistic was found to be 4.48; Р=0.0000076 
indicating a statistically significant reduction in cortisol levels compared to the initial values. When 
analyzing and comparing the data obtained during the final stage of surgery the test statistic was 
found to be 0.21; P=0.83. As 0>0.05 we cannot reject the null hypothesis for alpha=0.05. The absence 
of the difference between paired data within the 95% confidence interval indicated the fact that the 
level of cortisol in the blood of patients of Group III did not increase during the final stage of surgery 
compared to the initial one. 
 In addition, we compared the levels of cortisol during different stages of surgery in all study 
groups.  
 Using the Mann-Whitney U test to compare the medians of two different groups the result of 
comparison between Group III and Group I during the main stage of endoscopic surgery was found 
to be W=470.5; P=8.7Е-8; P<0.05. Thus, there was a statistically significant difference between the 
medians of two groups within the 95% confidence interval; according to the graphic presentation of 
data distribution between patients of four groups (Fig. 1) cortisol level was lower in Group III including 
patients who received general anaesthesia and were ventilated with the SIMV mode via the gastro-
laryngeal mask. When comparing the data obtained from Group III and Group II during the main 
stage of endoscopic surgery it was revealed that W=299.5; P=0.18; Р>0.05. Thus, there was no 
difference between the medians of two groups within the 95% confidence interval indicating 
comparability of cortisol levels in the blood between patients of these two groups.  
 During the final stage of endoscopic surgery and postanaesthetic recovery we compared 
cortisol values in patients of Group III and Group I. It was revealed that W=479.0; Р=2.8Е-8; P<0.05. 
Thus, there was a statistically significant difference between the medians of two groups within the 
95% confidence interval; according to the graphic presentation of data distribution between patients 
of four groups (Fig. 1) cortisol level was lower in Group III. When comparing cortisol levels during the 
final stage of surgery it was revealed that W=447.5; Р=0.0000015 indicating a statistically significant 
difference within the 95% confidence interval and significantly reduced cortisol level in patients of 
Group III. 
  
Discussion	
 Thus, when studying dynamics of changes in cortisol concentration in patients of all groups 
a significant increase in the initial levels of cortisol was detected due to psychological and emotional 
stress associated with awaiting endoscopic surgery, presence of pain syndrome etc. During the main 
stage of endoscopic surgery the level of cortisol decreased compared to the initial values in patients 
of all groups. In patients of Group III and Group II cortisol levels were the lowest due to the 
elimination of psychological and emotional stress and protective effects of general anaesthesia. A 
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high level of cortisol in patients of Group I was explained as a consequence of the negative impact of 
several unfavorable factors being typical for this type of anaesthesia: subclinical hypoxemia, 
hypercapnia, arterial hypertension, etc. 
 
Conclusions	
Considering the obtained results it can be stated that the performance of transduodenal 
endoscopic surgeries if airway patency is assured and less aggressive ventilation type is used being 
provided by the SIMV mode via the gastro-laryngeal tube is the safest anaesthetic tactics for a patient 
providing the highest level of anaesthetic protection. 
 
Prospects	for	further	research	
It is advisable to assess the impact of the methods of general anaesthesia on the 
manifestations and clinical course of hepatic encephalopathy as well as to evaluate the dynamics of 
oxygen consumption of the brain by cerebral oximetry. 
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